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ABSTRACT

The Subsurface Disposal Area is a radioactive waste landfill located at the
Radioactive Waste Management Complex at the Idaho National Engineering and
Environmental Laboratory in southeastern Idaho. Contaminants in the landfill
include hazardous chemicals, remote-handled fission and activation products, and
transuranic radionuclides. The Ancillary Basis for fisk Analysis was prepared to
support the hture comprehensive remedial investigatiodfeasibility study within
the framework of the Comprehensive Environmental Response, Compensation,
and Liability Act as implemented in the Federal Facility Agreement and Consent
Order between the U.S. Department of Energy, the Idaho Department of
Environmental Quality, and the U.S. Environmental Protection Agency.

Estimated cumulative human health and ecological risks associated with
the Subsurface Disposal Area are presented in this Ancillary Basis for fisk
Analysis. Based on risk analysis described in this document, 12 radionuclides
and four chemical contaminants are identified as human health contaminants of
concern: Am-241, C-14, 1-129, Nb-94, Np-237, Sr-90, Tc-99, U-233, U-234,
U-235, U-236, U-238, carbon tetrachloride, methylene chloride, nitrates, and
tetrachloroethylene. In addition, Pu-238, Pu-239, and Pu-240 were classified as
special case contaminants of concern to acknowledge uncertainties about
plutonium mobility in the environment and to reassure stakeholders that risk
management decisions for the SDA will be hlly protective of the Snake fiver
Plain Aquifer. Ecological risk assessment identified four radionuclides and three
chemical contaminants of concern: Am-241, Pu-239, Pu-240, Sr-90, cadmium,
lead, and nitrates.

The conclusion of this report is that the Subsurface Disposal Area poses
unacceptable long-term risk to human health and the environment.
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EXECUTIVE SUMMARY

The Subsurface Disposal Area is a radioactive waste landfill located at the
Idaho National Engineering and Environmental Laboratory (INEEL) Radioactive
Waste Management Complex (RWMC) in southeastern Idaho. Contaminants in
the landfill include hazardous chemicals, remote-handled fission and activation
products, and transuranic radionuclides. The Ancillary Basis for fisk Analysis
was prepared to support the hture comprehensive remedial
investigatiodfeasibility study (RI/FS) for the RWMC, which will be developed
within the framework of the Comprehensive Environmental Response,
Compensation, and Liability Act as implemented in the Federal Facility
Agreement and Consent Order between the U.S. Department of Energy, the
Idaho Department of Environmental Quality, and the U.S. Environmental
Protection Agency.

Estimates of cumulative human health and ecological risks associated with
the Subsurface Disposal Area are presented in this Ancillary Basis for fisk
Analysis. Twelve radionuclides and four chemical contaminants are identified as
human health contaminants of concern: Am-241, C-14, 1-129, Nb-94, Np-237,
Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238, carbon tetrachloride,
methylene chloride, nitrates, and tetrachloroethylene. In addition, Pu-238,
Pu-239, and Pu-240 are classified as special case contaminants of concern to
acknowledge uncertainties about plutonium mobility in the environment and to
reassure stakeholders that risk management decisions for the Subsurface Disposal
Area will be hlly protective. In the ecological risk assessment described in this
document, four radionuclides and three chemicals were identified as ecological
contaminants of concern: Am-241, Pu-239, Pu-240, Sr-90, cadmium, lead, and
nitrates.

Site evaluation typically is an iterative process, with each iteration
providing an increasingly refined assessment. This study is a continuation and
update of the 1998 Interim Risk Assessment and Contaminant Screeningfor the
WasteArea Group 7Remedial Investigation. Much of the information in this
document was taken from the Interim fisk Assessment and updated to reflect
additional information developed over the past few years. The setting for
analysis, nature and extent of environmental contamination associated with the
site, modeling to estimate media concentrations over time, and baseline risk
assessment are summarized below.

Historical and Physical Setting

The INEEL is located in southeastern Idaho and occupies 2,305 km?
(890 mi®) in the northeastern region of the Snake fiver Plain. Regionally, the
INEEL is nearest to the cities of Idaho Falls and Pocatello and to U.S. Interstate
Highways 1-15and I-86. The INEEL Site extends nearly 63 km (39 mi) from
north to south, is about 58 km (36 mi) wide in its broadest southern portion, and
occupies parts of five southeast Idaho counties. Public highways (i.e., U.S. 20
and 26 and Idaho 22, 28, and 33) within the INEEL boundary and the
Experimental Breeder Reactor I, which is a national historic landmark, are
accessible without restriction. Otherwise, access to the INEEL is controlled.



Neighboring lands are used primarily for farming or grazing, or are in the public
domain (e.g., national forests and state-owned land). VVarious programs at the
INEEL are conducted under supervisionof three U.S. Department of Energy
offices: the U.S. Department of Energy Idaho Operations Office, the Pittsburgh
Naval Reactors Office, and the Chicago Operations Office. With overall
responsibility for the INEEL Laboratory,the U.S. Department of Energy Idaho
Operations Office selects and authorizes government contractorsto operate at the
Site. The Site provides a variety of programmatic and support services related to
nuclear reactor design and development, nonnuclear energy development,
materials testing and evaluation, operational safety, radioactive waste
management, and environmental restoration. Spent nuclear fuel management,
hazardous and mixed waste management and minimization, cultural resources
preservation, environmental engineering, protection, and remediation, and
long-term stewardship are challenges addressed by current INEEL activities. The
laboratory’s hture mission, delivering science-based solutionsto current
challenges of DOE, other federal agencies, and industrial clients, encompasses
four areas: environmental quality, energy resources, national security, and
science.

The Radioactive Waste Management Complex, located in the
southwesternquadrant of the INEEL, encompasses a total of 72 ha (177 acres)
and is divided into three separate areas by function: the Subsurface Disposal
Area, the Transuranic Storage Area, and the administration and operations area.
The original landfill, established in 1952, covered 5.2 ha (13 acres) and was used
for shallow land disposal of solid radioactive waste. In 1958, the landfill was
expanded to 35.6 ha (88 acres). Relocating the security fence in 1988to outside
the dike surroundingthe landfill established the current size of the Subsurface
Disposal Area as 39 ha (97 acres). The Transuranic Storage Area was added to
the Radioactive Waste Management Complex in 1970. Located adjacentto the
east side of the Subsurface Disposal Area, the Transuranic Storage Area
encompasses 23 ha (58 acres) and is used to store, prepare, and ship retrievable
transuranic waste to the Waste Isolation Pilot Plant. The 9-ha (22-acre)
administrationand operations area at the Radioactive Waste Management
Complex includes administrative offices, maintenance buildings, equipment
storage, and miscellaneous support facilities.

Waste acceptance criteria and record-keeping protocols for the Subsurface
Disposal Area have changed over time in keeping with waste management
technology and legal requirements. Today’s requirements are much more
stringent as a consequence of knowledge developed over the past several decades
about potential environmental impacts of waste management techniques. In the
past, however, shallow landfill disposal of radioactive and hazardous waste was
the technology of choice. At the Subsurface Disposal Area, transuranic and
mixed waste, mostly from the Rocky Flats Plant in Colorado, were disposed of
through 1970. Mixed waste containing hazardous chemical and radioactive
contaminantswas accepted through 1984. Since 1985 waste disposals in the
Subsurface Disposal Area have been limited to low-level radioactive waste from
INEEL waste generators. Waste is buried in pits, trenches, and soil vaults, as
illustrated in Figure E-1.
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Figure E-1. Layout of the Radioactive Waste Manegement: Complex and pits, trenches, and soil vaults in
the Subsurface Digaosall Area.

The INEEL region is classified as arid te semiarid becanse of the low
average rainfall of 22.1 cm/year (8.7 in./year). The Radioactive Waste
Management Complex is located within a natural topographic depression with no
permanent surface water features. However, the local depression tends to hold
precipitation and to collect additional runoff from surrounding slopes. Surface
water either eventually evaporates or infiltrates into the vadose zone
(i.e., unsaturated subsurface) and the underlying aquifer.

The cgescent-shaped Snake River Plain Aquifer underlies the eastern
portion of the Snake River Plain. The aquifer is bounded on the north and south
by the edge of the Snake River Plain, On the west by surface discharge into the
Snake River near Twin Falls, ldaho, and on the northeast by the Yellowstone
basin. Consisting of a series of water-saturated basalt layers and sediment, the
aquifer underlies the Radioactive Waste Management Complex at an
approximate depth of 177 m (580 ft), and flows generaily from the northeast to
the southwest, Figure E-2 illustrates the location of the INEEL relative to the
aquifer.
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Figure E-2. Location of the ldaho National Engineeringand Environmental Laboratory relative to the
Snake River Plain Aquifer.

The regional subsurface consists mostly of layered basalt flows with a few
comparatively thin layers of sedimentary deposits. Layers of sediment, referred
0 as interbeds, tend to retard infiltration to the aquifer and are important features
In assessing the fate and transport of contaminants. In the 177-m (580-ft) interval
from the surface to the aquifer, three major interbeds are of particular
importance. Using nomenclature established by the U.S. Geological Survey,
these sedimentary layers are referred 0 as the A-B, B-C,and C-D interbeds.
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Nature and Extent of Contamination

The nature and extent of contaminationassociated with the Subsurface
Disposal Area in all environmental media were evaluated in the Operable
Unit 7-13/14 remedial investigation. The human health contaminant screeningin
the Interim fisk Assessment and the ecological contaminant screening in the
Review of WasteArea Group 7Ecological Contaminants of Potential Concern
document were used to define contaminants for analysis. The final human health
list of contaminants of potential concern contained 20 radionuclides and four
chemical contaminants. Many of these contaminants are ecological contaminants
of potential concern.

In addition to routine monitoring at the Radioactive Waste Management
Complex, several unique approacheswere adopted to characterizethe nature and
extent of contamination. To describe the waste zone, a database containing
contaminant inventories and waste descriptionswas developed. A second
database was created to map characterizationdata and disposal locations in the
Subsurface Disposal Area. Called WasteOScope, the mapping software is based
on historical disposal records including shipping manifests and trailer load lists.
In addition, electromagneticand soil gas surveys were evaluated against waste
zone maps. More than 300 probes were installed to characterize buried waste
using instruments developed at the INEEL. Data from surveys and probes were
incorporated into WasteOScope to allow visually superimposingvarious data
sets. A new type of tensiometer, referred to as the advanced tensiometer, also was
developed at the INEEL to allow deeper tensiometer monitoring in the vadose
zone.

The evaluation of nature and extent considered depth intervals as follows:
the waste zone, the interval excluding the waste zone and extending from the
surfaceto 11 m (35 ft), from 11to 43 m (35to 140ft), from 43 to 77 m (140 ftto
250 ft), and depths greater than 77 m (250 ft). These intervals were defined to
reflect the regions bounded by the A-B, B-C, and C-D interbeds.

Contaminants of potential concern have been detected at low
concentrationsin the vadose zone and may be migrating toward the aquifer. Most
vadose zone detectionsare inthe 0to 11-m (0 to 35-ft) and 11to 43-m (35to
140-ft) intervals above the B-C interbed, with some contaminants detected in
deeper intervals. The most frequently detected contaminants in the environment
include nitrates, carbon tetrachloride, C-14, Tc-99, and uranium isotopes. Other
contaminants including Am-241,1-129, Pu-238, and Pu-239/240 have been
detected sporadically at concentrations near the detection limits. Carbon
tetrachloride has been detected down to the aquifer, though concentrations
decrease significantlybelow the B-C interbed and again below the C-D interbed.
Because carbon tetrachloride migrates in the gaseous phase, it also has been
detected hundreds of meters laterally away from buried waste.

A conclusion of the evaluation of the nature and extent of contaminationis
that low concentrations of carbon tetrachloride, nitrates, and C-14 have been
detected in the Snake fiver Plain Aquifer near the Subsurface Disposal Area.
Carbon tetrachloride has been measured slightly above the maximum
contaminant level. Low concentrations of nitrate and C-14, well below maximum



contaminant levels, also have been detected in the region and may be increasing.
The Subsurface Disposal Area is the obvious source of the carbon tetrachloride,
but the source of the nitrate and C-14 is not as clear.

The monitoring network at the Radioactive Waste Management Complex
has been greatly expanded since 1998 with 22 additional vadose zone lysimeters,
four upgradient aquifer wells, an aquifer well inside the Subsurface Disposal
Area, and more than 300 probes in the buried waste. Most of these new
installations have not been operational long enough to provide substantial
quantities of data. The expanded network will continue to produce data for
continued evaluation of source release into the vadose zone, contaminant
migration through the vadose zone, and potential impacts to the aquifer beneath
the Subsurface Disposal Area. Monitoring data will also support hture
remediation by providing a baseline for remediation goals.

Contaminant Fate and Transport

Modeling was conducted to simulate release and migration of
contaminants from waste buried in the Subsurface Disposal Area and to estimate
hture contaminant concentrations in environmental media. Models implemented
were essentially the same as those used in the Interim fisk Assessment with
some improvements to incorporate additional data. Several sensitivity cases were
modeled to evaluate effects of variations in several parameters of interest on
estimated media concentrations and risk.

Complete exposure pathways defined by the conceptual site model formed
the basis for three types of simulations: source release, subsurface transport, and
biotic transport. The persistence of contaminants in the environment was
evaluated based on contaminant mobility controlled by dissolved-phase transport
and biotic transfer by animals and plants intruding into the waste. For radioactive
contaminants of potential concern, half-lives also were considered. Chemical
degradation was not assessed.

The DUST-MS source term model was used to simulate release of
contaminants from waste and into the subsurface. Based on waste inventory
estimates and waste characteristics, the model simulated the release of
contaminant mass from buried waste for three types of release mechanisms:
surface washoff, diffusion, and dissolution. Once mass was released, it was
available for biotic transport to the surface or for migration in the subsurface.
Sample data for the shallow subsurface from areas around the Subsurface
Disposal Area were not representative of concentrations beneath the waste and,
therefore, were not useful for calibrating the source term model. Indirect, limited
calibration was achieved by comparing measured to simulated aquifer
concentrations.

Subsurface fate and transport modeling focused on dissolved-phase
transport using the TETRAD simulator. Vapor-phase transport was not
specifically modeled for this investigation for contaminants such as C-14. For
volatile organic compounds, concentrations were estimated by scaling the results
in the Interim fisk Assessment on the basis of revised inventory estimates. Using
information from the source release model, the TETRAD model simulated



migration of dissolved-phase contaminants in the vadose zone and aquifer. The
model emulated fate and transport beginning in 1952 and extending until
concentrationspeaked in the aquifer up to 10,000 years in the hture. The model
domain was based on interpolations of known characteristics of the subsurface,
such as depths and thicknesses of interbeds and water velocity in the aquifer.
Other model parameters to describe contaminant migration, such as partition
coefficients, were defined using site-specificinformation. Reasonable values
from the literature were selected when site-specific information was not
available. Estimated media concentrationswere compared to monitoring data.
However, model calibration beyond the limited calibration achieved previously
in the Interim fisk Assessmentwas not attempted because of the lack of
calibrationtargets provided by monitoring data. In other words, contaminants of
particular interest for model calibration, such as C-14, uranium, and other
actinides, have been detected sporadically and at very low concentrationsthat do
not describe migration trends. Low concentrations, coupled with lack of trends,
cannot be emulated with any confidence.

The DOSTOMAN code was used to simulate transport of contaminantsto
the surface by plants and animals and to estimate resulting surface soil
concentrations. Rate constants and other input parameters used in the code were
selected from current literature, with preference given to values specificto the
Subsurface Disposal Area and the INEEL. Though limited comparisons of
estimated-to-measuredsurface soil concentrationswere produced, calibration for
the biotic model was not pursued. Maintenance, contouring, and subsidence
repairs at the landfill disturb the surface of the site, and the sparse data that are
available are not representative of biotic uptake. In addition, the analysis adopts
the fundamental assumptionthat hture action at the Subsurface Disposal Area
under any remediation scenariowill include a cap that would inhibit human
intrusion and biotic uptake.

Baseline Risk Assessment

The Subsurface Disposal Area was considered in a comprehensive manner
by evaluating the cumulative, simultaneous risk for all complete exposure
pathways for all contaminants of potential concern. The assessment evaluated the
impacts of exposure to the concentrations of contaminantsin soil and
groundwater estimated by the models described above. Methodology applied to
estimate current and hture impacts to human health and the environment are
described below.

Human Health Baseline Risk Assessment

Potential risks to human receptors posed by the 24 contaminants of
potential concern defined in the Interim fisk Assessment were quantitatively
evaluated in the human health component of the baseline risk assessment.
Analysis included exposure and toxicity assessments, risk characterization, and
limited evaluation of sensitivity and uncertainty. For radionuclides, long-lived
decay chain products were consideredto assess cumulative effects. Risks from
volatile organic compounds were scaled from the Interim fisk Assessment
results based on the inventory updates.

Xi



fisk estimates were developed for currentand hture occupational
receptors and for current and hypothetical hture residential receptors. For the
current residential scenario, groundwater ingestion risk at the INEEL boundary
was assessed. Surface exposure pathways were not examined for a current
residential exposure because residential developmentnear the Radioactive Waste
Management Complex is prohibited by site access restrictions. Future residential
exposures were simulated to begin in 2110to reflect a postulated remediation in
2010 followed by an assumed 100-year institutional control period. The hture
residential analysis reflects assumptions that a cap and institutional controls
would preclude access into the waste, but that a location immediately adjacent to
the Radioactive Waste Management Complex could be inhabited. Concentrations
and risks were simulated out to 1,000 years for all pathways except groundwater
ingestion. Groundwater risks were simulated until peak concentrationsoccurred
up to a maximum of 10,000years.

fisk estimates for hypothetical hture residential exposure bounded risks
for all scenarios by exceeding those for both occupational scenarios and for the
current residential scenario. The location of the maximum cumulative risk is near
the southeast corner of the Subsurface Disposal Area and the primary exposure
pathway is groundwater ingestion.

Ecological Risk Assessment

The scope of the ecological risk assessment was limited because of the
fundamental assumptionthat the Subsurface Disposal Area will be covered with
a cap under any remediation scenario. Current-yearand 100-year scenarios were
evaluated for representative receptors. Contaminant screening was performed in
the Review of WasteArea Group 7 Ecological Contaminants of Potential
Concern document to limitthe evaluationto those contaminants with a maximum
likelihoodto pose unacceptable risk. Concentrations in surface soil and
subsurface intervals were estimated with the DOSTOMAN biotic uptake model.

Conclusions

Contaminants of concern for Operable Unit 7-13/14 for human and
ecological exposures are given in Tables E-1 and E-2. Contaminants of concern
were identified initially based on human health and ecological risk estimates.
Risk-based criteria for human health of 1E-05risk and a cumulative hazard index
in excess of 2 were applied. Sixteen human health contaminants of concern were
identified. In addition, three plutonium isotopes were classified as special case
contaminants of concern to acknowledge uncertainties about plutonium mobility
in the environment and to reassure stakeholdersthat risk management decisions
forthe SDA will be hlly protective. Seven ecological contaminants of concern
were identified based on a hazard quotient in excess of 1for radionuclides and a
hazard quotient of 10 or greater for nonradionuclides.
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Table E-1. Human health contaminants of concern.

Peak
Peak Hazard ' Primary 1,000-Year

Contaminant Note Risk Year Index Year ! Exposure Pathway
Ac-227 3E-06 3010° NA® NA Groundwater ingestion
Am-241 i 1,3 3E-05 2953 NA NA Soil ingestion, inhalation, external exposure, and crop
S ingestion
Am-243 4E-08 3010 NA NA External exposure
C-14 1,4 _ 2278 NA  NA Groundwater ingestion
Cl-36 6E-06 2110 NA NA Groundwater ingestion
Cs-137 _ SE-06 2110 NA NA External exposure
1-129 : 1,3 6E-05 2110 NA NA Groundwater ingestion
Nb-94 13 8E-05 3010 NA NA External exposure (groundwater ingestion)
Np-237 14 3010* NA  NA Groundwater ingestion
Pa-231 3E-06 3010 NA NA Groundwater ingestion
Pb-210 SE-07 3010° NA NA Soil and crop ingestion
Pu-238 2286 NA  NA Soil and crop ingestion
Pu-239 3010 NA  NA Soil and crop ingestion
Pu-240 3010 NA NA Soil and crop ingestion

3E-06 3010° NA NA External exposure

e 1,4 2110 NA  NA Crop ingestion
<114 2110 NA NA Groundwater ingestion and crop ingestion

4E-07 3010° NA NA Groundwater ingestion
7E-07 3010° NA NA Groundwater ingestion
1E-09 3010 NA NA Cropingestion
- 1,3 3E-05 3010 NA NA Groundwater ingestion
1,4 3010 NA NA Groundwater ingestion
14 2662 NA NA Groundwater ingestion
14 3010 NA NA Groundwater ingestion
14 3010° NA  NA Groundwater ingestion
B 2105 - 2105 Inhalation and groundwater ingestion
2E-05¢ 2185 1E-01° 2185 Groundwater ingestion
l,.iS NA [ 1E+ 0 2120 Groundwater ingestion

1,6 1952 ¢ E-+0( 2137 Groundwater ingestion and dermal exposure to

contaminated water

Notes: For toxicological risk, the peak hazard index is given, and for carcinogenic probability, the peak risk is given.

1. Green = the contaminant is identified as a human health contaminant of concern based on carcinogenic risk greater than 1E-05 or a hazard
index greater than or equal to 1 contributing to a cumulative hazard index greater than 2.

2. = plutonium isotopes are classified as special case contaminants of concern to acknowledge uncertainties about plutonium mobility
in the environment and to reassure stakeholders that risk management decisions for the SDA will be fully protective

3. Blue = carcinogenic risk between 1E-05 and 1E-04

4. = carcinogenic risk greater than 1E-04

5. = toxicological (noncarcinogenic) hazard index greater than or equal to 1.

a. The peak groundwater concentration does not occur before the end of the 1,000-year simulation period. Groundwater ingestion risks and
hazard indices were simulated for the peak concentration occurring within 10,000 years and are not presented in this table.

b. NA = not applicable.

c. The risk estimates were produced by scaling results from the Interim Risk Assessment (IRA) (Becker et al. 1998) based on inventory updates.
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Table E-2. Ecological contaminants of concern and risk summarv for subsurface soil contamination.

Hazard Quotient” Hazard Quotient™”
Nonradionuclide Current 100-year Radionuclide Current 100-year
Contaminant Scenario Scenario Contaminant Scenario Scenario
Cadmium <1to<9 <1to 20 Am-241 <0.1t0 21 0.7to 41
Lead <lto<6 <1to 20 Pu-239 NA <0.1to>1
Nitrates <lto>10 <0.1 Pu-240 NA <0.1to>1
Sr-90 <0.1to>25 NA

Volatile organic compounds (i.e., carbon tetrachloride, methylene chloride,
and tetrachloroethylene) and nitrates pose the most imminent risk. Nearly all of
the volatile organic compounds and nitrates in the Subsurface Disposal Area
originated at Rocky Flats Plant. Carbon tetrachloride has been detected in the
aquifer slightly above the maximum contaminant level and is being extracted
from the vadose zone to reduce risk. However, volatile organic compound release
from waste buried in the Subsurface Disposal Area is ongoing, and, if not
sufficiently mitigated by the vadose zone vapor vacuum extraction, poses the
most imminent risk.

Mobile long-lived fission and activation products are the next most
immediate concern. The majority of the mobile fission and activation products
was generated by INEEL reactor operations. The degree of urgency associated
with risk estimates for fission and activation products has not been validated
because of uncertainties associated with C-14,1-129, and Tc-99 model
parameters. Though these contaminants have been detected sporadically in the
environment and some trends may be developing, they do not occur at levels
predicted by the modeling. Monitoring locations immediately proximal to the
waste using waste zone probes is extremely important to assess the rate at which
potential contamination in the vadose zone is developing. Interpreting monitoring
data can be used to validate the appropriateness of expedited remediation of
buried waste to mitigate risk.

Uranium and Np-237 contribute the majority of the risk several hundred
years in the hture. Roughly half of the uranium inventories were generated at the
INEEL while the other half was generated off-Site, primarily at Rocky Flats
Plant. Evaluating the nature and extent of uranium in the environment is
confounded by naturally occurring concentrations of various isotopes in
environmental media. Uranium attributable to human activities has been detected
in the vadose zone beneath the Subsurface Disposal Area, indicating that some
migration may be occurring. However, all local aquifer concentrations are
consistent with natural uranium background values. Most of the original
disposals of Np-237 originated at the INEEL, nearly all of the Am-241,the
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parent of Np-237, was generated at Rocky Flats Plant. Though Am-241 has been
detected sporadically in the environment, Np-237 has not been detected.

Risks in excess of threshold values are associated with waste buried in the
Subsurface Disposal Area, and identifying contaminants of concern and their
associated waste streams in this Ancillary Basis for Risk Analysis is an
appropriate basis for project planning for Waste Area Group 7. Tasks defined for
Waste Area Group 7 should focus on developing information that could
substantially influence remedial decision making. Examples include validating or
refuting expedited remediation of fission and activation products.

A second revision to the Scope of Work and second Addendum to the
Work Plan are being developed for Operable Unit 7-13/14 by the U.S.
Department of Energy in cooperationwith the Idaho Department of
Environmental Quality and the U.S. Environmental Protection Agency. Scope
required to complete the comprehensive remedial investigatiodfeasibility study
will be outlined in the revised Scope of Work and described in detail in the Work
Plan addendum. Efforts will focus on monitoring, waste zone mapping, and
developingthe feasibility study to assess remedial alternativesto mitigate risk
associated with waste buried in the Subsurface Disposal Area.
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1 INTRODUCTION

Estimated cumulative human health and ecological risks associated with the Subsurface Disposal
Area (SDA) are presented in this Ancillary Basis for Risk Analysis(ABRA) report. The ABRA assesses
potential risk associated with Waste Area Group (WAG) 7 Operable Unit (OU) 7-13/14, which is the
comprehensive remedial investigation/feasibility study (RI/ES) for the Radioactive Waste Management
Complex (RWMC) at the Idaho National Engineering and Environmental Laboratory (INEEL). The
ABRA is focused exclusively on the SDA, which is the radioactive waste landfill in the RWMC. Though
the ABRA has no formal standing under the Federal Facility Agreement and Consent Order (FFA/CO)
(DOE-ID 1991), it was prepared in accordance with U.S. Environmental Protection Agency (EPA) RI/FS
guidance (EPA 1988). Much of the future RI/FS, including identification of contaminants of concern
(COCs), will be taken directly from this ABRA report.*

Risk analysis identified 12 radionuclides and four chemical human health contaminants of concern
(COCs): Am-241, C-14, I-129, Nb-94, Np-237, Sr-90, Tc-99, U-233, U-234, U-235, U-236, U-238,
carbon tetrachloride (CCly), methylene chioride, nitrates, and tetrachloroethylene (PCE). In addition,
Pu-238, Pu-239, and Pu-240 were classified as special case groundwater COCs to acknowledge
uncertainties about plutonium mobility in the environment and to reassure stakeholders that risk
management decisions for the SDA will be fully protective. Ecological risk assessment identified four
radionuclides and three chemical ecological COCs: Am-241, Pu-239, Pu-240, Sr-90, cadmium, lead, and
nitrates. Details that underlie identification of COCs are presented in the body of this report.

1.1 Purpose

The purpose of the ABRA is to provide the U.S. Department of Energy (DOE), the Idaho
Department of Environmental Quality (IDEQ), and the U.S. Environmental Protection Agency (EPA)
with a basis for defining scope to complete the OU 7-13/14 comprehensive RI/FS. Information in the
RIV/FS will support future risk management decisions for WAG 7 under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (42 USC § 9601 et seq.) and the
1991 Federal Facility Agreement and Consent Order (FFA/CO) (DOE-ID 1991).

1.2 Schedule and Scope

In the decade since the FFA/CO was finalized, the signing agencies, DOE, IDEQ, and EPA, have
modified the scope and schedule for OU 7-13/14 because of the magnitude and duration of the project and
to accommeodate the modified scope and schedule for the OU 7-10 Interim Action for Pit 9
(DOE-ID 1998a, 1993, 1991; DOE 2002}). Scope and schedule for OU 7-13/14 were outlined in the
original Scope of Work (SOW) (Huntley and Burns 1995), and details were developed in the original
OU 7-13/14 RI/FS Work Plan (Becker et al. 1996). In 1997, DOE, IDEQ, and EPA collaborated to revise

a. During a meeting on July 18, 2002, personnel from DOE-ID, IDEQ, and EPA determined that additional modeling to refine
risk estimates for dissolved-phase radioisotopes is not warranted. All three agencies are participating in developing a second
revision to the OU 7-13/14 Scope of Work and a second addendum to the Work Plan to formalize this determination and to
define scope for completing the OU 7-13/14 comprehensive RI/FS. Because risk estimates developed in this ABRA will be
repeated in the future RI/BRA, identifying COCs in this ABRA is appropriate.
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the SOW (LMITCO 1997)and to develop an Addendum to the Work Plan (DOE-ID 1998b). According
to the revised SOW, the schedule for deliveringthe draft RIFS for IDEQ and EPA review under the
FFNCO was modified from September 1997 to March 2002.

The schedule was extended again to accommodate additional changes related to the Pit 9 Interim
Action in accordance with the April 16,2002, Agreement to Resolve Disputes (DOE 2002). As a result of
the agreement, the draft RUBRA for OU 7-13/14 is scheduled for submittal to IDEQ and EPA under the
FFENCO by August 2005, and the associated draft feasibility study is scheduled for submittal by
December 2005.

Originally developed in preparation for the submittal of the draft RV/ES in March 2002, the ABRA
incorporates relevant information from previous investigations and studies conducted for WAG 7. The
evaluation is cumulative and comprehensive, meaning that additive risks for all contaminants and
exposure pathways were considered, and that all sources of risk at the SDA were analyzed to evaluate the
overall risk potential. The primary elements of the scope of the ABRA are listed below.

. Describe nature and extent of contamination associated with WAG 7.

o Evaluate current and future cumulative and comprehensive risks to human health posed by waste
buried in the SDA.

o Perform a limited, screening-level ecological risk assessment to validate the assumption that the
SDA poses unacceptable risk to ecological receptors (DOE-ID 1998b).

o Identify contaminants of concern (COCs) within WAG 7. Contaminants of concern are defined as
those contaminants likely to require a risk management decision to address potential threats to
human health and the environment.

The RWMC comprises the SDA, which contains buried waste; the Transuranic Storage Area
(TSA), which contains aboveground waste; and an administration and operations area with various
support facilities. Analysis in the ABRA is limited to the buried waste in the SDA.

1.3 Regulatory Background

In January 1986, hazardous waste disposal sites at the INEEL that could pose an unacceptable risk
to health, safety, or the environment were identified in an INEEL installation assessment (EG&G 1986).
Sites were ranked using either the EPA hazard ranking system for sites with chemical contamination or
the DOE-modified hazard ranking system for radioactive-contaminated sites. A score of 28.5 or higher in
either category qualified a site for inclusion on the National Priorities List (NPL) (54 FR 48184). Because
several sites within the INEEL received scores in excess of 28.5, the entire reservation became a
candidate for the NPL. The RWMC received a modified hazard ranking system score of 9.0 and a hazard
ranking score of 9.0 based on the large quantities of waste and their radiological, chemical, and physical
characteristics.

On July 10, 1987,the U.S. Department of Energy Idaho Operations Office (DOE-ID) entered into a
Consent Order and Compliance Agreement with Region 10 of the EPA and the U.S. Geological Survey
(USGS) (DOE-ID 1987). The agreement called for implementing an action plan to remediate active and
inactive waste disposal sites at the INEEL under authority of the Resource Conservation and Recovery
Act (RCRA) (42 USC § 6901 et seq.). Generation, transportation, treatment, storage, and disposal of
hazardous waste are regulated by RCRA. Sites identified for further evaluation during the INEEL
installation assessment, including those located within the RWMC, were covered by the 1987 agreement.
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On November 15, 1989,the EPA added the INEEL to the NPL under CERCLA, also known as the
“Superhnd.” High-priority sites for investigationand remediation of hazardous materials are identified in
the NPL. The decision to add the INEEL to the NPL was based on detection of contaminants in the
environmentat INEEL sites. A requirement of CERCLA is providing members of the public with
opportunitiesto participate in the decision-making process.

The FFA/CO and its associated Action Plan (DOE-ID 1991) were negotiated and signed by
DOE-ID, EPA, and the State of Idaho to implement remediation of the INEEL under CERCLA.. Effective
December 4, 1991,the FFA/CO superseded the Consent Order and Compliance Agreement. The goals of
the FFA/CO are to ensure that (a) potential or actual INEEL releases of hazardous substances to the
environmentare thoroughly investigated in accordance with the National Contingency Plan (40 CFR 300)
and (b) appropriate response actions are taken to protect human health and the environment. The FFA/CO
established the procedural framework and schedule for developing, prioritizing, implementing, and
monitoring response actions at the INEEL in accordance with CERCLA and RCRA legislation and the
Idaho Hazardous Waste Management Act (IDAPA 58.01.05).The FFA/CO is consistent with a general
approach approved by EPA and DOE in which agreementswith states as full partners would allow site
investigationand cleanup to proceed using a single “road map” to minimize conflicting requirements and
maximize limited remediation resources. For management purposes, the FFA/CO divided the INEEL into
10 WAGs. Waste Area Group 7, comprising the RWMC, is located in the southwest quadrant of the
INEEL. The INEEL, the RWMC, and the other facilities and their correspondingWAGs are represented
on the relief map in Figure 1-1. A map of the RWMC showing the SDA, the TSA and administrationand
operations area is provided in Figure 1-2.

The FFA/CO Action Plan further divided the environmental site investigationat WAG 7 into
numerous OUs. In the standard FFA/CO RI/FS process, potential source areas (sites) within each WAG
were assignedto an OU for investigation or remedial activities. This process was designed to match the
rigor of the assessment process with the complexity of each individual site and to allow for flexibility in
determining appropriate further action as an assessment or action is completed. However, in additionto
OUs defined as specific release sites, several OUs within WAG 7 were defined as contaminant exposure
pathways (e.g., the air pathway and the vadose zone pathway).

The RI/FS for OU 7-13 transuranic (TRU) pits and trenches was established to investigate only
those portions of the SDA containing buried TRU radionuclides. The OU 7-14 comprehensive RI/FS was
designated as the final, cumulative investigation of WAG 7. Subsequently, however, OU 7-13 and
OU 7-14 were combined into a single OU 7-13/14, and now the comprehensive RI/FS for WAG 7
includes the TRU pits and trenches (Huntley and Burns 1995).

1.4 Report Organization

The ABRA contains eight sections. Individual sections conclude with references cited in that
section, and a master reference list comprises the last section in the report. In addition, numerous
supporting documents are available in the Administrative Record.” The report format is adapted from the
outline suggested by the EPA (1988) for remedial investigations. A summary of each section follows:

b. The Administrative Record is a collection of project documents and is maintained in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act. The official Administrative Record is located at the Idaho National
Engineering and Environmental Laboratory (INEEL) Technical Library in Idaho Falls, Idaho. Copies of documents in the
Administrative Record are located in Idaho information repositories in the Boise INEEL Office, the Marshall Public Library in
Pocatello, the Shoshone-Bannock Library in Fort Hall, and online at http://ar.inel.pov.
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Figure 1-1. Relief map of the Idaho National Engineering and Environmental Laboratory showing
locations of the Radioactive Waste Management Complex, other facilities, and corresponding waste area
groups.
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o Section | — Introductory information for the ABRA is presented.

o Section 2—The INEEL and the RWMC are described, including general historical background and
physical characteristicssuch as topography, meteorology, geology, hydrology, demography, and
ecology.

J Section 3—A synopsis of the RWMC operational history is provided. Studies used to assess
WAG 7 under CERCLA and the FFA/CO are described.

o Section 4—The nature and extent of contaminationat WAG 7 are addressed. Descriptions of waste
and results of environmental monitoring are included.

o Section 5—Simulations of contaminant release from the buried waste and migration in the
environmentare presented. Release mechanisms, routes of migration, persistence of contaminants
of potential concern (COPCs) in environmental media, and transport mechanisms are discussed.
Results from source term modeling are applied to groundwater and biotic transport simulations to
estimate potential contaminant concentrationsin environmental media. A conceptual site model
also is presented.

J Section 6—The baseline risk assessment (BRA) is presented. Deterministic risks are estimated for
four human health exposure scenarios: current occupational, current residential (at the INEEL
boundary), hture occupational,and hture residential (atthe SDA boundary). Exposure
assessment, media concentrations, quantification of exposures, toxicity assessmentand risk
characterization, and uncertainties in analysis are presented. A limited analysis of current and
hture ecological risks also is presented.

. Section 7—The ABRA is summarized, and COCs are identified.

J Section 8—A master list of the references cited in Sections 1through 7 is provided.
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